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Abstract
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Groundnut or peanut (Arachis hypogaea L.) is an important oilseed
crop in India. It is attacked by many insects throughout the country at
different stages of plant growth, but only a few of the over 100 insects
associated with this crop are economically important. This bulletin pro-
vides short descriptions of the most important species, their biology,
distribution, and damage symptoms. Color photographs are provided
for easy identification of the pests, and appropriate control measures
are suggested.
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Th is h a n d b o o k has b e e n pub l i shed to he lp agr icu l tura l
sc ient is ts, ex tens ion workers , a n d s tuden ts ident i fy t h e
c o m m o n insect pests of g roundnut . A n u m b e r of insec ts
found on th is c rop are not pes ts ; m a n y a re even benef i -
c ia l , b e c a u s e they feed on pest spec ies . I l lustrat ions of
a f ew of t h e s e benef ic ia l insects a re i nc luded , to em-
phas i ze that i t is impor tant to d e t e r m i n e the role of
insects found on crops rather t han to a s s u m e that al l
insects a re harmfu l and so must be e l im ina ted ! Brief
descr ip t ions of the distr ibut ion and biology of the pests
a re g i ven , together wi th sugges t ions for cont ro l m e a -
sures , w h e r e appropr ia te . Chem ica l cont ro l shou ld be
u s e d only w h e r e essent ia l , a n d preferab ly wi th the ad-
v ice of a p lant protect ion specia l is t . I t is not easy to
identify insects , part icular ly f rom pho tog raphs . R e a d e r s
are therefore r e c o m m e n d e d to co l lect a n d p rese rve in-
sec ts f o u n d on their c rops , to seek he lp f r om profess io-
nal en tomolog is ts to identi fy t h e m , a n d to ma in ta in
s p e c i m e n co l lec t ions for future re fe rence.
ICRISAT sc ient is ts w o u l d l ike to rece ive f e e d b a c k on
the impac t o f the r ecommenda t i ons m a d e in th is
bu l le t in , par t icu lar ly as insect r e s p o n s e to cont ro l
measu res is l ikely to vary in di f ferent var ie t ies , env i -
ronments , and fa rm ing sys tems .
1
P r e f a c e
In India, insect pests are often thought to be a major
const ra in t to g r o u n d n u t p roduc t i on . In t he past , g r o u n d -
nu t w a s g r o w n ma in l y as a s e c o n d a r y c r o p i n s u b s i s -
tence fa rm ing cond i t i ons , but in recent years t he c rop
has ga ined i m p o r t a n c e d u e to t he sho r tage o f ed ib le oil
in t he coun t ry . Fa rmers cons ide r g roundnu t to be a 
r isky c rop b e c a u s e of its n e e d for h igh inputs a n d its
pes t a n d d i s e a s e p r o b l e m s — g r o u n d n u t c rops a re a t -
t a c k e d by severa l insect spec ies a t d i f ferent s tages o f
c rop g row th .
Ident i f icat ion of a pes t , a n d suf f ic ient in format ion on
its b io logy , t he ex ten t o f the d a m a g e i t c a u s e s , a n d
feas ib le cont ro l op t i ons are p rerequ is i tes to ini t iate
a n y p e s t m a n a g e m e n t s t ra tegy. In fo rmat ion o n t h e s e
pa rame te rs is therefore d i s c u s s e d in th is bu l le t in . T h i s
in fo rmat ion , s u p p o r t e d by co lo r pho tog raphs , wi l l he lp
sc ient is ts , s tuden ts , a n d ex tens ion worke rs identi fy t he
key insec t pes ts of g roundnu t . I t is impor tan t to note
tha t mos t g r o u n d n u t pes ts a re o f loca l i zed impor tance ,
of ten to ep idem ic p ropor t i ons . I t is abundan t l y c lear that
m o s t pes t ou tb reaks a re i n d u c e d by poor m a n a g e -
m e n t — e x c e s s i v e app l i ca t ion o f insec t i c ides , inef fec-
t ive c r o p ro ta t ions , e tc . ' C l o s e ' mon i to r ing a n d ear ly
recogn i t ion of potent ia l pes t spec ies wil l be very useful
i n fu ture pes t m a n a g e m e n t p r o g r a m s .
2
In t roduct ion
Groundnu t (Arachis hypogaea L., F ig . 1) is a ma jo r oi l-
s e e d crop in Ind ia , o c c u p y i n g 8.6 mi l l ion ha , o f w h i c h
8 5 % i s ra in fed a n d 1 5 % i r r igated. T h e c r o p i s cu l t iva ted
in 4 5 % of India 's total o i l seed a rea a n d accoun ts for
5 5 % o f the o i l seeds p r o d u c e d in the count ry . G r o u n d -
nut s e e d s con ta in approx imate ly 5 0 % ed ib le oil a n d
2 5 % prote in . T h e hau lms rema in ing after p o d remova l
are u s e d as va luab le , nutr i t ious fodder. G r o u n d n u t oi l-
cake i s an impor tan t cat t le f eed a n d a g o o d soi l a m e n d -
men t . A l t hough India ranks first in a rea a n d p roduc t ion
(7.2 mi l l ion t) in the wo r l d , ave rage y ie lds a re low (1 t 
h a - 1 in t he ra iny season a n d 2 t h a - 1 in t he post ra iny
season ) . T h e low y ie lds in the ra iny s e a s o n a re assoc i -
a ted wi th the low levels of inputs character is t ic of ra in -
fed agr icu l ture in t he t rop ics.
Groundnut , be ing a leguminous plant, enr iches the
soil wi th ni t rogen and is therefore va luab le in c rop rota-
t ions and soil improvement . It is often in tercropped with a 
w ide range o f short-durat ion crops such as so rghum a n d
mil lets (Fig. 2 ) . Over 1 2 % of the groundnut p roduced in
India is uti l ized as s e e d , 6% for domest ic consumpt ion ,
and 8 1 % for oi l extract ion; only 1% i s expor ted.
Most g roundnu t insect pests are sporad ic in occur -
rence a n d d is t r ibut ion. I n genera l , insec ts c a u s e 1 0 -
2 0 % c rop loss. However, there a re ins tances o f total
c rop loss c a u s e d by a s ing le pes t spec ies . A l t hough
m a n y insect spec ies l ive and feed on the g r o u n d n u t
c rop , on ly a few c a u s e s igni f icant d a m a g e that resul ts
in large reduct ions in p o d and hau lm y ie lds .
A l though there is w i d e var iat ion be tween geno types ,
g roundnu t p lants have cons ide rab le natura l res is tance
to insects . Th is res is tance is d u e to t he p roduc t ion of
ant i - insect chemica l s in t he leaves and p o d s , t he pres-
ence o f long a n d / o r d e n s e hairs on the leaves, a n d the
abi l i ty o f es tab l i shed c rops to recover f rom the removal
of mo re than half their leaf mater ia l w i th m in ima l reduc-
t ion in pod y ie ld .
3
T h e m a i n pes t s o f g r o u n d n u t c a n b e m o r e o r less
spec i f i c t o t h i s c r o p e .g . , a p h i d a n d t h e g r o u n d n u t leaf
m i n e r , o r g e n e r a l f e e d e r s tha t a t tack a w i d e r a n g e o f
c r o p s e . g . , t o b a c c o ca te rp i l l a r ( a r m y w o r m ) a n d t h e
o the r de fo l i a to r s , w h i t e g r u b s , a n d t e rm i t es .
On t h e b a s i s o f cu r ren t l y ava i l ab l e i n f o r m a t i o n , i t i s
u n w i s e t o ra te s u c h i nsec t s a s t h e ash w e e v i l a n d n o n -
v i ru l i f e rous t h r i ps a s b e i n g e c o n o m i c a l l y i m p o r t a n t .
D a t a on y ie ld l oss c a u s e d by j a s s i d s ( leaf h o p p e r s ) a re
no t a l w a y s c o n v i n c i n g , a l t h o u g h t h e s e l i t t le i nsec t s c a n
u n d o u b t e d l y r e d u c e p roduc t i v i t y w h e n t h e y a re p r e s e n t
i n l a rge n u m b e r s . V i r u s v e c t o r s a n d so i l i n s e c t s p o s e
d i f fe ren t a n d d i f f i cu l t p r o b l e m s . T h e f o r m e r c a n c a u s e
s ign i f i can t l o s s e s in y i e l d i f a v i r u s - c a r r y i n g p o p u l a t i o n
i n v a d e s a f i e l d , e v e n a t low d e n s i t i e s . So i l i n s e c t s c a n
a l s o c a u s e c o n s i d e r a b l e d a m a g e a t low p o p u l a t i o n
d e n s i t i e s , a n d i n a d d i t i o n a r e d i f f icu l t t o d e tec t be fo re
t h e d a m a g e o c c u r s .
In th is bu l l e t i n , de fo l i a to rs (all bu t o n e o f t h e m cater -
p i l l a rs ) , s u c k i n g i nsec t s ( i nc lud ing v i rus vec to r s ) , so i l
i n s e c t s , a n d s t o r a g e i nsec t s a re d i s c u s s e d u n d e r s e p a -
ra te h e a d i n g s .
F i g u r e 1 . A h e a l t h y g r o u n d n u t c r o p .




Defo l ia to rs
M a n y s p e c i e s o f lea f -ea t ing caterp i l la rs a r e f o u n d on
g roundnu t p lan ts , bu t few a re o f e c o n o m i c impo r tance .
M o s t defo l ia tors a re p o l y p h a g o u s a n d spo rad i c in oc-
cu r rence . I t is ev iden t f rom pas t expe r i ence that
g roundnu t c rops c a n to lera te cons ide rab le defo l ia t ion.
Natura l cont ro l p r o c e s s e s usua l ly k e e p defo l ia tors a t
dens i t i es wel l be l ow the i r e c o n o m i c t h resho ld levels.
However , t h e ind isc r im ina te u s e o f i nsec t i c ides c a n
c a u s e pest o u t b r e a k s that have the potent ia l to inf l ict




G r o u n d n u t f ie lds i n par ts o f Ka rna taka a n d t h e coas ta l
a reas o f A n d h r a P radesh a n d Tami l N a d u a re of ten
a t t a c k e d by th is pes t i n t h e post ra iny s e a s o n .
T h e adu l t s are l ight b rown m o t h s w i th a w i n g s p a n o f
abou t 3 0 m m , a n d mot t l ed fo rewings (F ig . 3 ) . E g g s a re
laid in c lus ters of severa l hund reds , usua l l y on t h e up-
per su r face o f leaves. T h e s e e g g m a s s e s , w h i c h m e a -
s u r e a b o u t 4 x 7 m m , a p p e a r g o l d e n b r o w n b e c a u s e
they are cove red w i th t he b o d y sca les o f the fema le
(F ig . 4 ) . T h e e g g s t a k e 2 - 3 d a y s t o ha t ch ; t h e la rvae
d ispe rse qu ick ly f r om t h e e g g b a t c h . Y o u n g la rvae are
l ight g r e e n . T h e later instars a re da rk g r e e n to b rown on
the i r b a c k s , l ighter u n d e r n e a t h , a n d h a v e p rom inen t
b lack spo ts on the thorax . T h e r e a re of ten th in , l ight-
co l o red l ines a l o n g the b o d y ( F i g . 5 ) . La rvae c a n be
Figure 3. Spodoptera litura adult.
Figure 4. S. litura egg masses.





5 0 m m long be fo re they pupa te . T h e p u p a e a re redd ish
b r o w n a n d a r e f o u n d i n t h e so i l c l o s e t o t h e p lants .
T h e p r e s e n c e o f newly h a t c h e d la rvae c a n be de-
tec ted by t h e ' sc ra tch ' m a r k s they m a k e on the leaf
sur face (F ig . 6 ) . T h e o lder la rvae are n igh t - feeders a n d
a re usua l ly f ound in t h e soi l a round the b a s e o f p lants
du r ing the d a y . T h e y c h e w large a reas o f t he leaf, a n d
c a n , at h igh popu la t ion dens i t i es , st r ip a c rop of its
leaves (F ig . 7a ,b ) . In s u c h c a s e s , l a rvae mig ra te in
la rge g r o u p s f rom o n e f ie ld to ano ther in search o f f o o d .
In a r e a s w h e r e g r o u n d n u t is g rown on l ight soi ls t h e
caterp i l la rs have b e e n s e e n bor ing into the p o d s
(F ig . 8 ) .
In A n d h r a P r a d e s h , t h e insect has 12 genera t ions a 
yea r , e a c h las t ing s l ight ly m o r e t h a n a m o n t h in w in ter
a n d less t han a m o n t h in t he hot s e a s o n . In A n d h r a
P r a d e s h th is pest w a s o n c e l imi ted to t obacco c rops ,
but o u t b r e a k s a re now s p r e a d i n g . I t is p r e s u m e d to
have a d a p t e d to g r o u n d n u t as a resul t of t he con t i nuous
(relay) c ropp ing that b e c a m e poss ib le fo l lowing the de-
v e l o p m e n t o f i r r igat ion s c h e m e s .
F i g u r e 6 . D a m a g e c a u s e d b y y o u n g S . litura l a r v a e .
F igure 7a ,b . D a m a g e c a u s e d by later instar S. litura l a rvae .








(Lep idop te ra : Arc t i idae)
Severa l spec ies of hairy caterp i l lars a t tack g roundnu t .
T w o impor tan t o n e s are t he red hairy caterp i l lars : Am-
sacta albistriga, f ound in sou the rn Ind ia , a n d A. moori 
i n t he nor thern s ta tes . Both c a n be devas ta t ing , but a re
h igh ly sporad ic . Abou t a d e c a d e a g o they w e r e cons id -
e red to be the key pes ts o f g roundnu t , but their s ta tus
h a s n o w c h a n g e d to t he extent that they a re unpred ic -
tab ly impor tan t in i so la ted pocke ts .
Bo th spec ies have o n e genera t ion a year . T h e
adu l ts e m e r g e f rom the soi l a t the onset o f t he sou th -
wes t m o n s o o n (usual ly i n June ) . T h e y are b rown i sh -
wh i t e m o t h s w i th a 4 0 - 5 0 m m w i n g s p a n (F ig. 9 ) . T h e
fo rew ings a re comple te ly wh i te in A. moori a n d b rown in
A. albistriga. F e m a l e s lay 8 0 0 - 1 0 0 0 e g g s in c lusters of
5 0 - 1 0 0 on t h e host p lants . T h e la rvae are init ial ly l ight
b r o w n , bu t tu rn redd ish as they g r o w (F ig . 10). The i r
' ha i r iness ' m a k e s t h e m c o n s p i c u o u s , espec ia l ly t he
larger o n e s , w h i c h a re up to 5 cm long . T h e y a re gre-
ga r i ous a n d of ten migra te f r om f ie ld to f ie ld in search of
food after devas ta t ing t he fo l iage in t h e f ie ld w h e r e they
h a t c h e d .
T h e larval pe r i od lasts for abou t a mon th a n d p u p a -
t ion t a k e s p lace in t he so i l . T h e adu l ts f rom t h e s e
p u p a e do not e m e r g e until t he next ra iny s e a s o n .
F i g u r e 9. Amsacta albistriga adu l t .





Spilosoma (Diacrisia) obliqua (Walk.)
(Lep idop te ra : Arc t i idae)
Th is spec ies is w ide ly d is t r ibu ted in A n d h r a P r a d e s h ,
A s s a m , Benga l , B ihar , H a r y a n a , M a d h y a P r a d e s h ,
M a h a r a s h t r a , Pun jab , a n d Ut tar P r a d e s h . In recent
yea rs , i t h a s b e c o m e an impor tan t g roundnu t pest in
the nor thern s ta tes. The re are severa l genera t ions per
year . T h e adul t i s a b rown moth w i th a 4 0 - 5 0 mm w i n g
s p a n , a n d a red a b d o m e n (F ig . 11). T h e fo rew ings have
b lack spo ts . E g g s are la id in c lusters o f 5 0 - 1 0 0 . T h e
larvae (wh ich c a n m e a s u r e up to 5 cm) are cove red
wi th long ye l low ish to b lack hai rs (F ig . 12). The i r f e e d -
ing behav io r is s imi lar to that of o the r spec ies of hairy
caterp i l la rs . Pupa t ion t akes p lace in leaf litter c lose to
the host p lan ts .
F i g u r e 11 . Spilosoma obliqua adu l t .







(Lep idop te ra : Noc tu idae)
Th is spec ies is w ide ly d is t r ibuted t h roughou t India. I t
comp le tes seven or m o r e genera t ions a year in t he
sou the rn , and 3-4 genera t ions per year in t he nor thern
sta tes.
T h e mo ths have a w i n g s p a n o f abou t 40 m m , a n d
dul l b rown fo rew ings (F ig. 13). T h e c reamy eggs are
la id s ing ly on y o u n g leaves and f lower buds (F ig. 14).
T h e la rvae are morpho log ica l l y s imi lar to the tobacco
caterp i l lar but do not have b lack spo ts on the thorax.
Mos t la rvae are dark g reen i sh b r o w n , bu t they can a lso
be p ink, c r e a m , o r a l m o s t b lack (F ig. 15). T h e y do no t
h ide in soi l dur ing t he day a n d are therefore eas ier to
f ind in t he fo l iage t han a re t o b a c c o caterp i l lars .
T h e d a m a g e c a u s e d by larvae to fo l iage is s imi lar to
that c a u s e d by t he t o b a c c o a n d hairy caterp i l lars , but
t he p o d borer prefers to f eed on f lowers a n d buds .
Pupa t ion t akes p lace in t he soi l . Th is spec ies is c o n -
s idered impor tan t on g roundnu t in coas ta l A n d h r a
P r a d e s h , Tami l N a d u , a n d Ka rna taka , par t icu lar ly i n
a reas w h e r e cot ton (Gossyp ium spp) is ex tens ive ly
g rown a n d insect ic ide app l ica t ion is heavy . I t is be-
l ieved that in t hese a reas the p o d borer m ig ra tes to
g roundnu t f rom nearby cot ton f ie lds.
F i g u r e 1 3 . Helicoverpa armigera adu l t .
F i g u r e 14. H. armigera e g g .







Spodoptera, Helicoverpa, and hairy caterpillars
Dur ing the first 50 d a y s after seed l i ng e m e r g e n c e
(DAE), i f defo l ia t ion e x c e e d s 2 5 % , or i f o n e or more
la rva per p lant i s f o u n d , then app ly endosu l fan @ 3 5 0
mL a. i . ha - 1 , m o n o c r o t o p h o s @ 3 0 0 mL a. i . ha - 1 , o r f en -
va le ra te @ 1 0 0 m L a. i . ha - 1 .
Insecticide resistance has been detected in Spodop-
tera and Helicoverpa spec ies. Large larvae may, in any
case , not be ki l led by insect ic ides. Crop monitor ing is
adv isab le . Farmers shou ld be prepared to apply insec-
t ic ide i f phe romone t rap catches exceed 100 moths per
night, averaged over a week , or i f there are more t han 1 -2
Spodoptera e g g m a s s e s per meter o f c r o p row ( 7 - 1 2
p lants) . No te that t he c r o p c a n w i ths tand cons ide rab le
levels o f defo l ia t ion after t he s e e d s star t deve lop ing in
the p o d w i thou t s ign i f icant reduc t ions in c r o p y ie ld .
The re a re a n u m b e r of anc i l la ry cont ro l m e a s u r e s
s u c h as v i l l age o r w a t e r s h e d - b a s e d dec is ions abou t t he
bes t c r o p comb ina t i ons , adv isab i l i t y o f pes t ic ide appl i -
ca t ion (F ig. 16), a n d t h e o p t i m u m s o w i n g t ime to avo id
pes t a t tack. C rop su rve i l l ance , p h e r o m o n e t rapp ing
(F ig . 17), a n d t h e re levant d e c i s i o n - m a k i n g p rocesses
s h o u l d a lso be fully unde rs tood by fa rm adv i so rs .
More impor tan t l y , t he re a re a n u m b e r of p redators
(e .g . , s p i d e r s , F ig . 18; b i rds , F ig . 19; a n d ladyb i rd
bee t les ) , pa ras i tes , a n d d i s e a s e s — t h e 'natural
e n e m i e s ' — w h i c h cont ro l t he popu la t ion dens i t ies o f
t h e s e pes ts .
F i g u r e 16. I n s e c t i c i d e a p p l i c a t i o n ; n o t e p r o t e c t i v e
c l o t h i n g .
F i g u r e 17. P h e r o m o n e t rap u s e d t o m o n i t o r t h e f l igh t
in tens i ty of S. litura a n d H. armigera m o t h s .
F i g u r e 18. S p i d e r p r e y i n g on S. litura l a rva .
F i g u r e 19. I n s e c t i v o r o u s b i r d ( d r o n g o , Dicrurus 








T h i s spec ies is t he key pes t o f g r o u n d n u t in m a n y par ts
of India (par t icu lar ly t he sou the rn states) and in s o m e
other A s i a n coun t r i es . I t has a l imi ted range of hos ts ,
a m o n g w h i c h s o y b e a n (Glycine max) is t h e m o s t fa-
vo red a l ternat ive to g roundnu t . T h e adul t is a b rown i sh
gray m o t h , on ly 6 mm long , w i th a 1 0 - m m w i n g s p a n
(F ig . 20 ) . Sh iny wh i te e g g s are la id s ing ly , usual ly on
the unders ide o f t h e leaf le ts , c l ose to t he m id r ibs , a n d
a re jus t v is ib le to the n a k e d e y e (F ig . 21). Each fema le
m o t h lays a b o u t 2 0 0 e g g s . T h e y o u n g la rvae m i n e into
the leaves as s o o n as they ha tch (F ig . 22 ) . Th is m e a n s
that an in festat ion is usua l ly de tec ted by the p r e s e n c e
of sma l l b rown b lo tches on (or in) t h e leaf. T h e m i n e s
a re a b o u t 1 mm long w h e n first no t i ceab le (F ig . 23 ) . I f a 
m ine i s o p e n e d , t h e m inu te caterp i l lar can be s e e n
ins ide.
T h e m i n e s en la rge a s t he la rvae grow. W h e n they
b e c o m e too large to o c c u p y t h e m ine , t h e la rvae
e m e r g e a n d w e b ad jacen t leaf lets together , a n d c o n -
t i nue to f eed on leaf t i ssue f rom ins ide the w e b b e d
leaves. Pupa t ion t akes p lace in t he w e b b i n g .
A severe ly a t t acked f ie ld looks 'burn t ' f r om a d is -
t ance (F ig . 2 4 ) . Ep idem ics c a n resul t in total c r o p loss.
I n sou the rn Ind ia th is spec ies comp le tes 3 - 4 g e n e r a -
t ions in a c r o p s e a s o n . Leaf m iners are favored by t he
hot d ry cond i t i ons o f t h e pos t ra iny s e a s o n .
F i g u r e 2 0 . Aproaerema modicella a d u l t .
F i g u r e 2 1 . A. modicella e g g s .
F i g u r e 2 2 . A. modicella l a rva i n s i d e a m i n e .






Cont ro l . Insec t i c ides , preferab ly d ime thoa te @ 2 0 0 -
2 5 0 mL a. i . ha - 1 o r m o n o c r o t o p h o s @ 1 5 0 - 2 0 0 mL a. i .
ha - 1 s h o u l d be app l i ed i f c l ouds of g roundnu t leaf m iner
m o t h s a re s e e n f ly ing in the c r o p p e d a rea w h e n they
a re d i s tu rbed , o r as soon as t he first n e w m ines a re
s e e n . C h e m i c a l con t ro l i s r e c o m m e n d e d i f f ive o r m o r e
ac t ive la rvae p lant - 1 a re found up to 30 d a y s after seed -
l ing e m e r g e n c e (DAE), 10 la rvae p lan t - 1 at 50 DAE, or 15
larvae p lant - 1 at 75 DAE or later.
T h e ro le o f natura l e n e m i e s mus t be c o n s i d e r e d . For
ins tance , i f m o r e t han 5 0 % o f t he la rvae a re paras i t i zed
( the paras i tes that can be s e e n as m inu te wh i te s p e c k s ,
no m o r e t han 1 mm long , a t t ached to t he ou ts ide o f t he
larvae) , p o s t p o n e the spray , a n d m e a n w h i l e c lose ly
moni tor t he d e v e l o p m e n t o f t he pes t popu la t i on .
T h e r e a re a n u m b e r of ag ronomica l l y accep tab le
pes t - res is tan t g roundnu t var ie t ies a n d g e n o t y p e s avai l-
ab le in Ind ia , e .g . , I C G V 86031 (F ig . 2 5 ) . In m o s t par ts
o f t h e c o u n t r y , however , t hey have ye t t o f i n d the i r w a y
to f a rmers ' f ie lds . ICRISAT is anx ious to foster pro-
cedu res w h e r e b y sc ient is ts in t he nat iona l a n d state
p rog rams m a k e u s e o f ava i lab le sou rces o f res is tance
in b r e e d i n g p r o g r a m s .
F i g u r e 2 4 . F i e l d p l o t s w i t h d i f fe ren t l eve ls o f
A. modicella d a m a g e .
F i g u r e 2 5 . G r o u n d n u t v a r i e t y I C G V 8 6 0 3 1 , r e s i s t a n t








T h e g r o u n d n u t b u d borer occu rs i n nor thern Ind ia , a n d
is normal ly c o n s i d e r e d to be a m inor pes t . Ful ly g rown
la rvae a re choco la te b rown in co lo r (F ig . 26) a n d 1 0 - 1 5
mm long. Larvae prefer to bore into terminal buds and
shoots (Fig. 27) . Observa t ions in Punjab indicate that
th is spec ies c a n tunne l into t he s t e m s .
F i g u r e 2 6 . Anarsia ephippias l a rva .








Tussock caterp i l la rs , t h e la rvae of Euproctis s p p , f eed
on g r o u n d n u t leaves , b u d s , a n d f lowers . Euproctis 
adu l ts are m e d i u m - s i z e d m o t h s w i th a 20 mm w i n g
s p a n (F ig . 28 ) . T h e caterp i l lars a re easi ly recogn ized
by the p r e s e n c e o f p rominen t , c o m p a c t tufts o f shor t
hair on t he back , n e a r the h e a d , e tc . (F ig . 29) . Popu la -
t ions are s e l d o m large e n o u g h to wa r ran t pes t i c ide
app l i ca t ion .
F i g u r e 2 8 . Euproctis a d u l t .








G r a y (o r a s h ) w e e v i l s e a t g r o u n d n u t f o l i a g e , p a r t i c u l a r l y
d u r i n g t h e r a i n y s e a s o n , n o t c h i n g o r s c a l l o p i n g t h e
e d g e s o f l e a v e s ( F i g . 3 0 ) . T h e y a r e g e n e r a l l y o f m i n o r
i m p o r t a n c e , b u t m a y p o s e p r o b l e m s i n s p e c i a l s i t u a -
t i o n s l i ke h y b r i d i z a t i o n b l o c k s b e c a u s e t h e y a l s o f e e d
o n f l o w e r s . T h e s e i n s e c t s a r e no t k n o w n t o h a v e a t -
t a i n e d d e m o n s t r a b l e p e s t s t a t u s i n f a r m e r s ' f i e l d s .




S u c k i n g P e s t s
Severa l spec i es o f insec ts f eed on g roundnu t s a p .
A m o n g t hese , j a s s i d s , a p h i d s , a n d th r ips are c o m m o n
in all g roundnu t -g row ing a reas . The i r e c o n o m i c impor-
t ance as d i rec t pes ts is not c lear , bu t is p robab ly
exagge ra ted b e c a u s e the d a m a g e they c a u s e i s c o n -
sp i cuous . In con t ras t , t he potent ia l impo r tance of
a p h i d s a n d th r ips as vec to rs o f v i rus d i s e a s e s shou ld




A p h i d s a re f o u n d on g r o u n d n u t p lan ts a n d o ther le -
g u m i n o u s c rops t h roughou t Ind ia . Aphis craccivora re-
p r o d u c e s w i thou t m a t i n g (in India) . Ind iv idua l adu l ts are
c a p a b l e o f p roduc ing abou t 100 n y m p h s in the i r 5 - 3 0
d a y life s p a n . T h e s e n y m p h s a re dark b rown a n d turn
into sh iny -b lack adu l t s in a b o u t 10 d a y s . W h e n the p o p -
u la t ion dens i t y in t he co lony reaches a ce r ta in l imit ,
w i n g e d ind iv idua ls a re f o u n d a m o n g t h e w ing less
fo rms . T h e y fly away to f o rm n e w co lon ies .
N y m p h s a n d adu l ts suck s a p f rom the tender g row-
ing shoo ts (F ig . 31) , f lowers (F ig . 32 ) , a n d p e g s , c a u s -
ing s tun t ing a n d d is tor t ion o f t h e fo l iage a n d s tems .
T h e y sec re te a s t icky f lu id (honeydew) on the p lant ,
w h i c h is t u rned b lack by a fungus . T h e b l a c k e n e d h o n -
e y d e w is c a l l e d soo ty m o u l d . In the past , a p h i d s we re
c o n s i d e r e d impor tan t on ly d u r i n g t h e ear ly ra iny s e a -
s o n , bu t i n recent yea rs severe o u t b r e a k s have b e e n
F i g u r e 3 1 . Aphis craccivora on s h o o t s .





not iced d u r i n g t h e post ra iny s e a s o n a t ICRISAT Center .
S u c h o u t b r e a k s are sporad ic a n d a re more in tense dur-
ing pe r i ods o f d rough t s t ress. H e a v y ra ins to rms reduce
aph id popu la t ion dens i t i es a n d favor t he d e v e l o p m e n t
of t he funga l d i s e a s e s that kill t hese insec ts . A p h i d s are
par t icu lar ly suscep t i b l e to p reda to rs l ike cocc ine l l i ds ,
sy rph ids , l a cew ings , a n d a number of pa ras i tes .
A l t hough t h e feed ing act iv i ty o f a p h i d co lon ies can
re tard p lant g r o w t h , th is spec ies is potent ia l ly more im-
por tan t as a v i rus vector . For tunate ly , t he m o s t impor -
tant aph id - t ransmi t ted v i ruses (peanu t s t r ipe v i rus ,
F ig . 33 , a n d t h e g roundnu t roset te v i rus c o m p l e x ,
F ig . 34) a re e i ther restr ic ted in d is t r ibut ion or do not
occur in S o u t h A s i a .
Cont ro l . A p p l y d ime thoa te @ 2 0 0 - 2 5 0 mL a . i . ha - 1 but
only under d r o u g h t cond i t i ons , w h e n the c r o p i s young
( < 3 0 DAE), al l te rmina l b u d s a re in fes ted w i th aph ids ,
a n d no l adyb i rds , sy rph ids , o r l acew ings can be f o u n d .
F i g u r e 3 3 . S y m p t o m s o f p e a n u t s t r i p e v i r u s d i s e a s e .
F i g u r e 34 . S y m p t o m s o f g r o u n d n u t r o s e t t e v i r u s











T h r i p s (F ig . 35) a re sma l l insec ts that l ive in t he f lowers
a n d fo lded leaf lets o f g roundnu t . T h e y a re only abou t
2 mm l ong , pa le c r e a m in co lor , a n d a re usual ly h idden .
For t h e s e reasons they a re not consp i cuous . T h e mos t
impor tan t o n e s on g r o u n d n u t are Scirtothrips dorsalis, 
Thrips palmi, a n d Frankliniella schultzei. It is v i r tual ly
imposs ib le to d i s t i ngu ish be tween spec ies w i th the na-
k e d e y e , a l t h o u g h their d a m a g e s y m p t o m s a re sl ight ly
d i f ferent .
T h e e g g s a re inser ted into y o u n g g roundnu t t issues.
T h e n y m p h s p a s s t h rough four ins tars (two n y m p h a l ,
a n d t h e ' p r e p u p a l ' a n d ' p u p a l ' instars) be fore b e c o m i n g
adu l t s . U n d e r o p t i m a l cond i t i ons , t h e i m m a t u r e s t a g e s
last a b o u t 15 d a y s . Adu l t s l ive for 20 days a n d lay 4 0 -
50 eggs . T h e y c a n be p resen t a t a n y t i m e o f t he year
b u t a re m o s t n u m e r o u s in t h e pos t ra iny s e a s o n (at ICRI-
SAT Cente r ) . T h e y have a w i d e hos t r a n g e .
N y m p h s a n d adu l ts suck s a p f rom the sur face o f t he
leaf lets w i th their rasp ing a n d s u c k i n g m o u t h p a r t s . T h i s
resul ts , in i t ia l ly, i n wh i t e pa t ches on the uppe r a n d
necrot ic p a t c h e s on t h e lower su r face o f t h e leaves
(F ig . 36 ) . I t cons i s t s o f d is to r t ions o f t h e y o u n g leaf lets
a n d pa tchy a reas o f necrot ic t i ssue that punc tu re a n d
spli t as t he leaf lets g row. In jury is normal ly s e e n in
seed l i ngs .
F i g u r e 3 5 . Thrips palmi a d u l t ( s c a n n i n g e l e c t r o n
m i c r o g r a p h , x 7 0 ) .





In severe in fes ta t ions, par t icu lar ly in t he winter c rop
( N o v e m b e r - s o w n in s o u t h e r n Ind ia) , leaf d is tor t ion
c a u s e s s tun ted p lan ts . T h e ef fec t o f such d a m a g e on
y ie ld is not p rec i se ly k n o w n , bu t is not se r ious . H o w -
ever, f a rme rs of ten app ly insec t i c ides to kill th r ips . Th is
of ten resul ts in o u t b r e a k s of mo re se r ious pes ts .
Thrips palmi t r ansmi t s peanu t b u d necros is v i rus
(F ig . 37 ) , w h i c h c a n c a u s e w i d e s p r e a d plant d e a t h .
T h e f eed ing act iv i ty of C. indicus is occas iona l l y
s e e n as a p a l e mot t l i ng on the leaves . T h i s spec ies is o f
no e c o n o m i c s ign i f i cance .
C o n t r o l . App ly d ime thoa te ( 5 ) 2 0 0 - 2 5 0 mL a. i . ha -1 i f
there a re more t han f ive thr ips per te rm ina l ( fo lded) leaf,
on ly up to 30 DAE in the pos t ra iny s e a s o n . Thereaf ter , i t
is not n e c e s s a r y to use insec t i c ides for th r ips cont ro l .
Insec t i c ide app l ica t ion d o e s not he lp to reduce levels of
b u d nec ros i s d i sease . T h e r e a re severa l var ie t ies wi th
res i s tance to th r ips (Robu t 3 3 - 1 , Kad i r i 3 , and I C G S
86031) , w h i c h s h o u l d be g r o w n in e n d e m i c a reas to
r e d u c e the r isk o f thr ips d a m a g e a n d bud necros is
d i s e a s e .








T h e c o m m o n e s t j ass id that a t tacks g roundnu t is Em-
poasca kerri (F ig . 38 ) , a l t h o u g h Bachlucha s p p c a n be
a b u n d a n t in wes te rn Ind ia , espec ia l l y in Gu jara t .
Jass id e g g s a re inser ted in to t he leaf t i ssue c l ose to
the m id r ib , o r in to t he pet io le . U n d e r no rma l cond i t ions
the eggs ha tch in abou t a w e e k , and n y m p h s deve lop
into adu l t s in 10 d a y s . Abou t 40 n y m p h s c a n be ex-
p e c t e d f rom a s ing le f ema le . H igh dens i ty j ass id p o p u -
lat ions a re seen du r ing Augus t a n d S e p t e m b e r a n d
Feb rua ry a n d M a r c h . H i g h a n d we l l d is t r ibu ted rainfal l
a n d low tempera tu res e n c o u r a g e j ass id rep roduc t ion .
Both adu l ts a n d n y m p h s suck s a p f rom y o u n g
leaves, mos t l y f r om the lower su r face . T h e f irst s y m p -
t o m of a t tack is a wh i ten ing of t he ve ins . Ch loro t ic (yel-
low) p a t c h e s t hen appear , espec ia l l y a t t h e t ips o f
leaf le ts , p robab ly c a u s e d by a react ion be tween the
jass ids ' sa l ivary sec re t ion a n d p lan t s a p . U n d e r seve re
in festa t ion, t he leaf t ips b e c o m e necrot ic in a typ ica l V 
s h a p e , g i v i ng t h e c r o p a s c o r c h e d a p p e a r a n c e known
as ' hopper b u r n ' (F ig . 39) .
Cont ro l . I f m o r e t han 1 0 % of al l l eaves (not jus t t h o s e in
the top canopy ) have the charac ter is t i c ' hoppe r b u r n '
up t o 30 D A E , app ly d i m e t h o a t e @ 2 0 0 - 2 5 0 mL a. i .
ha - 1 .
F i g u r e 3 8 . Empoasca kerri a d u l t .





R o o t a n d P o d F e e d e r s
Severa l k inds o f insects f eed on roots a n d p o d s . T h e
root f eede rs a re a l w a y s d a n g e r o u s to a c rop b e c a u s e
plants sudden ly d i e , espec ia l l y du r ing pe r i ods o f
d rough t . In t he c a s e o f pod borers t he d a m a g e i s u s u -
al ly de tec ted w h e n t h e c r o p is ha rves ted , a n d i t i s not
a l w a y s easy t o work out w h i c h insect c a u s e d t h e d a m -
a g e , espec ia l l y w h e n the p o d s have rot ted. I t i s there-
fore dif f icult to m a k e r e c o m m e n d a t i o n s for t he contro l o f
p o d borers , in par t icu lar , b e c a u s e they a re sporad ic
a n d ex t reme ly di f f icul t to de tec t be fo re t he d a m a g e is
d o n e .
White grubs or chafer larvae
Lachnosterna (=Holotrichia) consanguinea (Blanch.)
Lachnosterna serrata (Fab.)
(Coleoptera: Scarabeidae)
Of the 126 spec ies of t he g e n u s Lachnosterna (= Holo-
trichia), 89 have b e e n recorded in Ind ia . T h e m o s t im-
por tant o n e s are L. consanguinea a n d L. serrata. T h e
fo rmer is c o m m o n in t h e l ight so i l s o f R a j a s t h a n , Pun -
j a b , H a r y a n a , a n d Gu jara t . T h o u g h p resen t i n t he
sou the rn s ta tes , i ts impo r tance there is rest r ic ted to a 
few pocke ts w i th sandy soi l . Lachnosterna serrata is
f o u n d th roughou t t he count ry , but m o r e c o m m o n l y in
t h e heav ier so i l s o f sou thern Ind ia .
T h e adul t bee t les (ca l led cockcha fe rs ) a re 1 8 - 2 0
m m long a n d 7 - 9 m m w i d e (F ig . 40 ) . Ma t ing takes
p lace at t he feed ing s i tes . Af ter f eed ing , t he adu l ts re-
enter t he soi l to h ide a n d lay e g g s . A s ing le f e m a l e lays
F i g u r e 4 0 . Lachnosterna serrata a d u l t s .
F i g u r e 4 1 . L. serrata e g g s .






2 0 - 8 0 wh i t e , round ish ( 2 . 0 - 2 . 5 m m d iameter ) e g g s ,
of ten in c lus ters (F ig . 41) . Eggs ha tch in 9 - 1 1 d a y s . T h e
y o u n g g r u b s a re t rans lucent , wh i t e , a n d 5 mm long
w h e n they ha tch . The re are th ree larval instars; fully
g rown l a r vae (F ig . 42 ) a re larger t h a n a m a n ' s t h u m b ,
a n d w e i g h 3 - 4 g . T h e la rvae f e e d o n soi l o rgan ic mat -
ter for a f ew w e e k s a n d t hen ea t roots . T h e y a lso d a m -
a g e p o d s (F ig . 43 ) .
Severe ly in fested f ie lds have large p a t c h e s o f d e a d
p lan ts ; t he surv iv ing p lan ts a re of ten s tun ted , a n d show
s igns o f wi l t (F ig . 44 ) . Pupa t ion t a k e s p lace in t h e soi l
( 4 0 - 7 0 c m d e e p ) , w h e r e the insec ts rema in a s p u p a e
unt i l t h e fo l low ing year.
T h e s e spec ies have o n e genera t ion per year . T h e
adu l t bee t les e m e r g e w i th t h e first m o n s o o n showers
a n d f eed a t d u s k on the fo l iage o f t rees such as n e e m
(Azadirachta indica), a c a c i a (Acac ia s p p ) , a n d o thers .
Severa l o the r s p e c i e s o f wh i t e g r u b s a l so a t tack
groundnut . All have a s imi lar life cyc le , except for a 
sma l l - s i zed spec ies (Maladera) w h i c h h a s m o r e t han
o n e genera t ion pe r g r o w i n g s e a s o n , espec ia l l y i n
i r r igated cond i t i ons . Ano the r spec ies , Leucopholis 
lepidophora Blanch., has a larval per iod of m o r e t han
1 year. I t is repor ted to have severe ly d a m a g e d the
s u m m e r c r o p in r iverbed a r e a s o f Ko lhapu r distr ict
(Maharash t ra ) .
P lants w i th f ib rous roots (monoco ty ledons ) are ab le
to w i t hs tand wh i te g r u b at tack bet ter t han spec ies w i th
tap roots (d ico ty ledons) . C r o p s s u c h as pear l mi l let
(Pennisetum glaucum) ac t as ' nu rse r ies ' for in fes ta t ion.
F i g u r e 4 3 . P o d d a m a g e d b y w h i t e g r u b l a r v a e .









Termi tes (F ig . 45 ) (ma in ly Microtermes a n d O d o n -
totermes spp) c a n c a u s e d a m a g e to g roundnu t p lan ts
in severa l w a y s : (i) T h e y en te r t h e root s y s t e m a n d
bur row ins ide t he root a n d s t e m (F ig . 46 ) ; th is usual ly
ki l ls t he p lant . (ii) T h e y b o r e ho les in t h e p o d s a n d
d a m a g e the s e e d (F ig . 4 7 ) . (iii) T h e y remove the soft
co rky t i ssue f rom b e t w e e n the ve ins o f t h e p o d s . Th is i s
k n o w n as scar i f ica t ion (F ig . 4 8 ) . T h e y do not usual ly
d a m a g e t h e s e e d , bu t scar i f ied p o d s a re m o r e suscep t -
ib le to in festat ion by Aspergillus s p p , w h i c h resul ts in
the p roduc t ion of a f la tox in , a po ten t ca rc i nogen , in t he
in fec ted s e e d t i ssues .
Term i tes are w ide ly d is t r ibu ted in al l g roundnu t -
g r o w i n g a r e a s in India. T h e y favor red a n d s a n d y so i ls ,
a n d a re less of a p r o b l e m in pos t - r i ce g roundnu t c rops
a n d in Vert iso ls .
A la tes (w inged forms) e m e r g e f rom the soi l a t t he
onse t of t he m o n s o o n . Ma t ing occu rs af ter a shor t d is-
persa l f l ight a n d pai rs t hen seek nest s i tes in t he so i l . In
a f ew m o n t h s t h e fo rag ing cas te star ts m o v i n g ou t o f
new ly f o u n d e d co lon ies in sea rch o f f ood . So ld ie rs ,
w h i c h have la rge m a n d i b l e s , de fend the i r co lony f rom
in t ruders .
Co lon ies can ex tend severa l meters unde rg round .
T h e y c a n b e d u g u p after c o n s i d e r a b l e effort, bu t c a n -
not be c o n s i d e r e d des t royed unti l the la rge (50 mm
long) queen i s d e a d . Nes ts can of ten be de tec ted by
the i r fami l ia r ear th m o u n d s a n d vent i la t ion duc t s .
F i g u r e 4 5 . T e r m i t e s ( M i c r o t e r m e s s p ) .
F i g u r e 4 6 . T e r m i t e d a m a g e t o s t e m a n d root .
F i g u r e 4 7 . P o d s d a m a g e d b y t e r m i t e s .









T h e adul t is a sh iny bee t le , 10 mm long a n d 3 mm w ide .
T h e e g g s a re la id s ingly on the m a i n s tem. T h e g r u b s ,
on h a t c h i n g , b o r e in to t he s tem a n d tunne l in to t he root
(F ig. 49 ) , c a u s i n g the p lant t o wi l t a n d d i e . T h e la rvae
are s low move rs , a n d c a n eas i ly be ident i f ied by their
g lobu la r h e a d a n d e longa ted , dorsovent ra l ly f la t tened
body . T h e y g r o w to a length o f 2 .5 c m . However , they
o f ten go u n r e c o g n i z e d in sou the rn Ind ia du r ing bo th t he
rainy a n d post ra iny s e a s o n s . Pupa t i on t a k e s p lace in
the larval t unne l . T h e life s tages a re s h o w n in F igure
5 0 .
Pest su rveys d u r i n g t he 1992 ra iny s e a s o n revea led
that th is spec ies w a s c a u s i n g up to 1 5 % p lan t mor ta l i ty
in t he d ry t rac ts o f Ra ichur (Ka rna taka ) , A n a n t a p u r , a n d
Kurnoo l ( A n d h r a P r a d e s h ) .
F i g u r e 4 9 . R o o t s d a m a g e d by Sphenoptera indica. 








Earw igs are impor tan t in s o m e par t s o f sou the rn Ind ia ,
par t icu lar ly in c lay so i l s . The i r e g g s (F ig . 51) a re la id in
c lus ters o f 2 0 - 1 0 0 , usua l ly i n t h e so i l , a n d s o m e t i m e s
ins ide d a m a g e d p o d s . T h e e g g s ha tch in a b o u t a week .
T h e f ive n y m p h a l ins tars r e s e m b l e t he adu l ts , w h i c h
can l ive as long as 2 5 0 d a y s . T h e y can be easi ly recog-
n i zed by the i r un ique fo rked a b d o m i n a l t ip . Both
n y m p h s a n d adu l ts bo re in to tender deve lop ing p o d s
a n d feed on the s e e d s . In fested p o d s (F ig. 52) are
p r o n e to f unga l in fes ta t ion .
F i g u r e 5 1 . Anisolabis stali w i t h e g g s .









W i r e w o r m s (cl ick bee t le larvae) a n d fa lse w i r e w o r m s
( tenebr ion id larvae) occas iona l l y c a u s e d a m a g e to
g roundnu t . Adu l t w i r ewo rms (dusky b rown beet les) oc-
cur on fo l iage a n d f lowers ; s o m e spec ies apparen t l y do
not f eed . W i r e w o r m a n d fa lse w i r e w o r m la rvae are
wh i t e o r c r e a m , sh iny , h a r d - b o d i e d , a n d v i r tual ly ind is-
t i ngu ishab le , even to exper ts . T h e y feed on g roundnu t
roots a n d p o d s (F ig . 53 ) . Ful ly g r o w n la rvae are
2 . 5 - 3 . 5 cm long a n d 2 mm th ick. Pupa t i on t akes p lace
in t he so i l . T h e b io logy o f t he w i r e w o r m s a n d fa lse
w i rewo rms that a t tack g roundnu t is not ful ly k n o w n .
T h e y a re m o r e l ikely to be f o u n d in c lay so i ls .








S u b t e r r a n e a n , do ry l i ne , b l i nd , or red an ts (Dorylus spp)
bore into ma tu re g roundnu t p o d s . T h e y a re a b o u t 5 mm
long , r ed -b rown , a n d a re rare ly s e e n a l o n e o r a b o v e the
soi l su r face . T h e y m a k e severa l nea t , round ho les , 0 . 5 -
2 .0 mm i n d iamete r , a n d remove t h e s e e d comple te ly ,
w i thou t leav ing a n y soi l ins ide t he emp ty shel l (F ig . 54) ;
te rm i tes , in con t ras t , refil l t h e pod cavi ty w i th so i l . I t is
not k n o w n h o w c o m m o n th is spec ies is. I t comp le te l y
des t royed an iso la ted c r o p a t ICRISAT Center du r ing t he
1989 pos t ra iny s e a s o n , ind icat ing that i t h a s t h e po ten-
tial to be a se r ious pest .
Control of soil insects
Soi l insec ts a re dif f icult a n d expens i ve to cont ro l w i th
insec t i c ides . App l y i ng ca rbo fu ran (3 G) g r a n u l e s in t h e
furrow @1 kg a. i . ha - 1 can be an ef fect ive prophy lac t ic
m e a s u r e . A s e e d t rea tment (wi th any insect ic ide) that is
suf f ic ient to protect a c rop f rom all so i l insec ts h a s not
b e e n f o u n d ; however , t he app l ica t ion of 2.5 mL a. i . o f
ch lo rpy r i phos kg - 1 s e e d as a s e e d d ress ing can s u p -
p ress wh i te g r u b popu la t ions . To cont ro l wh i t e g r u b
adu l ts , spray their f eed ing t rees w i t h ca rba ry l 50 WP
(2 g L - 1 o f water ) 3 - 4 t imes unt i l m id -Ju ly , ideal ly us ing
a commun i t y a p p r o a c h . In e n d e m i c a reas , p low ing
deep ly after ha rves t ing t h e c r o p c a n a lso reduce the
popu la t i on , ma in ly t h rough b i rd p redat ion a n d the de-
st ruct ion o f p u p a e .




S t o r a g e P e s t s
Stor ing g roundnu t in the p o d pro tec ts t he seed aga ins t
mos t pos t -ha rves t pests . T h e on ly excep t i on i s t h e
g roundnu t b ruch id (Caryedon serratus). T h e other in-
sec t s that a re c o m m o n l y found f eed ing on she l led
g roundnu ts inc lude the rice m o t h (Corcyra cephalonica) 




T h e adul t i s a b r o w n bee t le a b o u t 4 - 7 mm long a n d 5 
m m w i d e , w i t h large h i nd l egs (F ig . 55 ) . T h e t rans lu -
cen t m i l ky -wh i te e g g s (1 mm long) are a t t ached to t he
p o d w a l l . A f te r h a t c h i n g , t he la rva b u r r o w s s t ra ight
th rough the e g g she l l a n d the p o d wa l l , a n d star ts ea t -
ing t he s e e d . No d a m a g e can be s e e n a t th is s t age
w i thou t care fu l obse rva t i on . T h e first s ign o f at tack is
t h e a p p e a r a n c e o f ' w i n d o w s ' cu t in to t h e p o d wal l by
the la rva to a l l ow the adul t to leave the p o d after e m e r g -
ing f rom the pupa l c o c o o n (F ig . 56 ) . Ful ly g r o w n la rvae
s o m e t i m e s c o m e ou t th rough t h e exit ho les m a d e by
p rev ious genera t i ons . T h e y of ten leave the s to rage
s a c k a n d p u p a t e in large n u m b e r s a t t he bo t tom o f the
pi le o f s a c k s . By th is s t age , t he g r o u n d n u t s e e d s are
too bad ly d a m a g e d for h u m a n c o n s u m p t i o n or oi l ex-
pu ls ion . U n d e r o p t i m u m cond i t i ons , t he life c y c l e takes
abou t 40 d a y s . T h i s pes t h a s b e e n f o u n d i n A n d h r a
P r a d e s h , Gu jara t , Ka rna taka , Maha rash t ra , a n d Tami l
N a d u . A sys temat i c sea rch o f g roundnu t s to rage g o d -
o w n s th roughou t Ind ia i s n e e d e d to es tab l i sh t he full
ex ten t of its sever i ty a n d d is t r ibu t ion.
F i g u r e 5 5 . Caryedon serratus a d u l t .
F i g u r e 5 6 . C . serratus e g g s a n d l a r v a e ; d a m a g e d s e e d s











T h e mos t c o m m o n pests o f she l led g roundnuts are t he
red f lour beet le (Tribol ium castaneum, F ig . 57) a n d rice
moth (Corcyra cephalonica, F ig . 58 ) . T h e s e are cons id -
ered secondary pests b e c a u s e they are not capab le of
infest ing sound pods . T h e s igns o f d a m a g e can be easi ly
recogn ized: the p resence of webb ing in the case of r ice
moth infestation (Fig. 59), and powdery remnan ts—bu t
no w e b b i n g — i n red f lour beet le infestat ion (F ig. 60) .
Adu l t red f lour bee t les a re 3 - 4 m m long , o b l o n g ,
a n d b rown in co lor . An adu l t c a n lay up to 4 5 0 ind iv id-
ual e g g s , d is t r ibu ted a m o n g the pods o r s e e d . Eggs
ha tch i n 3 - 4 d a y s , a n d the s lender cy l indr ica l la rvae
star t f eed ing on the s e e d . Pupat ion t a k e s p lace in t he
p roduce w i thou t a c o c o o n . T h e pupa l per iod m a y last
for 7 - 1 0 days a n d the adu l t s c a n l ive up to 18 m o n t h s .
T h e deve lopmen ta l per iod f rom e g g to adu l t m a y re-
qu i re abou t 2 0 d a y s under o p t i m u m w a r e h o u s e cond i -
t ions (35°C , 7 0 % relat ive humid i t y ) .
T h e r ice m o t h h a s a w i n g s p a n o f 1 2 - 1 5 m m , a n d
gray ish b r o w n fo rew ings . T h e fema le lays up to 150
e g g s wi th in a few d a y s o f e m e r g e n c e . T h e c r e a m y
wh i t e la rvae start f eed ing on the s e e d immed ia te l y after
they ha tch . At matur i ty they cons t ruc t wh i te , s i lken
c o c o o n s for pupa t i on . Deve lopmen t f rom e g g to adu l t
requires 3 0 - 3 5 days under op t imum storage condi t ions.
F i g u r e 5 7 . Tribolium castaneum a d u l t .
F i g u r e 5 8 . Corcyra cephalonica a d u l t .
F i g u r e 5 9 . D a m a g e c a u s e d by C . cephalonica. 







Elasmolomus (Aphanus) sordidus (Fab.)
(Hemiptera: Lygaeidae)
Th is spec ies is w i d e s p r e a d in Ind ia ; i t feeds on p o d s
left in t h e f ie ld to d r y , o r on s to red pods . T h e adu l t i s
d a r k b r o w n , app rox ima te l y 10 mm long a n d 2 mm w i d e
(F ig . 61) . In t he f ie ld , t he f ema les lay the i r eggs in t he
soi l o r on g roundnu t h a u l m s , but in s to rage e g g s a re
la id loose ly a m o n g the g roundnu ts o r on sacks . T h e
first instar n y m p h s have a br igh t red a b d o m e n ; later
ins tars b e c o m e progress ive ly darker . Al l s tages f eed on
s e e d s , per fo ra t ing t he p o d w i th the i r ros t rum. T h i s
c a u s e s t h e s e e d s to shr ive l a n d inc reases t h e f ree fatty
ac id con ten t of t h e o i l , p roduc ing a ranc id f lavor.
Control of storage pests
Ma in tenance of op t imum mois ture conten t (not > 5 % ) is
a l w a y s cr i t ica l in p reven t ing t he d e v e l o p m e n t o f s to rage
pes ts . For p ro tec t ion aga ins t s to rage pes ts , excep t for
t he g roundnu t b ruch id , g roundnu ts shou ld be s to red
unshe l l ed . Fumiga t ion w i t h c e l p h o s — 3 g tablet per
sack o f g r o u n d n u t (40 k g ) — a n d cover ing t he sacks
w i th a po l y thene s h e e t for 5 days c a n ef fect ively cont ro l
b ruch ids w i thou t a f fec t ing s e e d v iabi l i ty . I f g roundnu ts
a re s tored as s e e d , ca re s h o u l d be taken to avo id
b r e a k a g e . B roken s e e d s s h o u l d not be s to red for long
per iods . Dus t ing w i th an iner t s u b s t a n c e such as at-
t apu lg i t e -based c lay dust (ABCD) c a n he lp to m in im ize
s to rage insect p rob l ems .
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About ICRISAT
The semi-arid tropics (SAT) encompasses parts of 48
developing countries including most of India, parts of
southeast Asia, a swathe across sub-Saharan Africa, much of
southern and eastern Africa, and parts of Latin America. Many
of these countries are among the poorest in the world.
Approximately one sixth of the world's population lives in the
SAT, which is typified by unpredictable weather, limited and
erratic rainfall, and nutrient-poor soils.
ICRISAT's mandate crops are sorghum, pearl millet, finger
millet, chickpea, pigeonpea, and groundnut; these six crops
are vital to life for the ever-increasing populations of the semi-
arid tropics. ICRISAT's mission is to conduct research which
can lead to enhanced sustainable production of these crops
and to improved management of the limited natural resources
of the SAT. ICRISAT communicates information on tech-
nologies as they are developed through workshops, networks,
training, library services, and publishing.
ICRISAT was established in 1972. It is one of 18 nonprofit,
research and training centers funded through the Consultative
Group on International Agricultural Research (CGIAR). The
CGIAR is an informal association of approximately 50 public
and private sector donors; it is co-sponsored by the Food and
Agriculture Organization of the United Nations (FAO), the
World Bank, and the United Nations Development Programme
(UNDP).
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